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(54)TitIe: POROUS CONDUCTIVE SHEET AND METHOD FOR PRODUCING THE SAME 



(57) Abstract 

A porous conductive sheet containing at least inorganic conductive fibers and soft inorganic conductive particles which are made of 
expanded graphite in one aspect of the invention. Unlike conventional porous conductive sheets, the member constituting the porous 
conductive sheet of the invention is immune from breakage even in the steps of forming the sheet and incorporating the sheet in a cell and 
from coming off, thereby lowering the production cost. 



£gtfil<, J&&Li&<, S&igsxh^ £flrrfc<5 0 



i 



AE 




DM 




KZ 


ti+fy^*? v 


Rl 




A L 




EE 




LC 


ir > h/^->7 


S D 




AM 




E S 




L 1 


y t -r > •> a -^ >r > 


S E 




AT 


rf— * h y 7 


F 1 


■7 > ^ > K 


LK 


* y ■ 7 


SG 


V 


AU 


^ K 5 V T 


F R 




LR 




S 1 




A Z 




G A 




L S 




SK 


^cV? 3-7 


B A 




G B 




LT 


y kt^-^ 


S L 




B B 


K 


GD 




LL' 


A-^-tr>yA r 


SN 


-tr^A- 


B E 




G E 


^Uv 7 


L V 




S Z 


^ ?/7 > K 


B F 




GH 




MA 




TD 


+ - K 


B G 


t^a .-y y t 


GM 


#>tT7 


MC 




TG 




B J 




GN 




MD 




T J 




B R 




GW 




MG 


"^ff^A 


T2 




B Y 




G R 


*y 


MK 


K-7IB^-^X7'T-<7 


TM 




C A 




HR 


^ DTf7 






TR 




C F 




HU 




ML 


^y 


TT 




CC 




! D 




MN 


^-V^A- 


UA 




CH 




I E 


7^A-5 > K 


MR 


^-7 


UG 




C I 




I L 




MW 




US 




CM 


* > /I— > 


I N 




MX 




uz 




C N 




I S 




NE 




VN 


TV* k^-a 


C R 




I T 


7 


NL 




Yl 




cu 




J P 


a* 


NO 


y-A^^jc- 


2 A 


f77!J*^S 


C Y 




KE 


>r-7 


NZ 




ZW 




C2 




KG 




P L 








DE 




K P 


*«» 


PT 


# A> h # A- 






DK 




K P 













WO 00/30195 



PCT/JP99/03005 



w m m 
ft ^ ft g 

% m & m 

mnm^mnmzit, mmmmzm^r, nufcifcizm^tzMo 

:©«k5m«}l!!©$SftH #M¥6-2 0 7 1 0#&*g % 

7 - 3 2 6 3 6 2^#g, #fi¥7-2 2 0 7 3 5#&f8£&8 

mm^z h<Dfam*&8:Tz>i3&tisT* mm7 - 10595 7^ 
is, - 7 8 9 7^m\z, m^2(Dmmmmfr£>ft 



1 



WO 00/30195 



PCT/JP99/03005 



mz^favnmmz&mt ^mtir, wo 9 8 2 7 6 0 6#&$g 

% « O 1 K 

■5c m\ K®iii&a : ? i ©tea»ign*5tj--5JiWK(ittt, mnmm^(D 



WO 00/30195 



PCT/JP99/03005 



^tKDfoz OM50 OfgT&6 0 

- h«, abnw/^K 



wsw^snsci^, aliens. 

31 1 : 



- ho 



WO 00/30195 



PCT/JP99/03005 



&«£MI*l©«^J£i/i$fc);, 0. lQ.cra«ms:»JL 



WO 00/30195 



PCT/JP99/03005 



Dpt=Lf/Lp 
0. 0. 0 3MUD^t<, 0. 0 



m^-hiz&mzfocxWftLxuxh. cnbi^ft^tt^iii 



WO 00/30195 



PCT/JP99/03005 



#'Jfh77MOXfU> (PTFE) , Th77J^nif^-A 
^7J^07 S D^>*1^ (FEp) i - h - yjl/tD:J .^ u> _ 

a°-7;^p7;^;^--;i / x-x;^S^ (pfa) « l<ffll , 



WO 00/30195 



PCT/JP99/03005 



fetter, coctii. ->-h©£«. ^aao^ti^ 

PTFE. FEP. PFAlt »»M*ffta Wft 5 

"f. 

* ^ „ wxws;^, 13 5- KJiWOJfJL 

K »ttA0tft»«ft. ->-H*BfK:*siti¥iufcl9ffl->-h^ 6c!)f , 



©fcs* Birrs. 

} 0 ( t _____ ^ o 



#'Jx^>, #U7°Pt:l.>, 7*V)l,m* 7x/- 



7 



WO 00/30195 



PCT/JP99/03005 



Mmit'&Zm®, #fy- h^b©M#i£MbT$m£fc/ib-to 

mmtzjjmz, ^mmzmm^mmmtmmmm^^^b^imm 
is- bit* m7m<DmA^^z\t\zt^ a ^(Dtzsbvmjt^mm, 

U ^ rr\ :m tn ^ ~? 

£?LK#«x-MS, ^£ttfc&tt$€i|fti£. &««S&^*5«fctf»;k 

^immmzs-bmmrzijmt, mnmzmmmmmm. mmmw& 



WO 00/30195 



PCT/JP99/03005 



mmmmmm^mm^mz^^mmmt, 3mm^±dw*b<, 5m 

^j-^ te^^n^gg^^ strife, g 



WO 00/30195 



PCT/JP99/03005 



T5^7X^M(D)tIl:, tS5 0mm, I$ 2 0 0mm, MfrO. 1 
^©KttMS^ifftfflt^ mS^n^o KKStlfc^-MJlO. 9 8M 

<20#cq®ev (v) ^jj^^nso ^£$tt£Sffv<z)^#/8v>e*u & 

itfC=fcD, StrCR (mQ • cm 2 ) ##g>£>n&o 
R = VX 2. 4X2. 4X?rXl 000 

T&SCli/WtlX* 5 OmQ • cm 2 ^m^:i?5UD^l<, 
1 5mQ • cm 2 &T~?:&Z>Z.ttf%.lZft£L^ 0 

• cm 2 KTT^5:t«L<, 7 OmQ • c m 2 J^TT&3 £ 
9$?£L<, 3 OmQ • c m 2 £XTT&% Z. tfimzftl£l ^ 0 

?£ffifr5&5J£^T&£ft, &^T\ J£=r-(DBmiZ^V, y-hC, 0. 
9 8 MP a(DHift®EE#*An;i5*l5o £ ^ £ ^©Jpm^JfS 1 8 0 ONT 

MW^S£n&^t^T\ ±TOJE^(I 1 8 0 ON <DmEEJ]*lN7Lrz 



WO 00/30195 



PCT/JP99/03005 



WMfeZtl. Wi%(Dm (Lb -La) i/-h(Dm^L (mm) T*5 0 

Z<D%m\Z&Z£llKmni'--b0mfrL\Z* 0. 0 3 7^0. 3mm 
®tom?&ZZtmW£L\,\ ZOftZLKKO. 0 5 7^0. 25m 
m(Dmm. HtCff^L<ttO. 0 7 7^0. 2mm©jefflT*S. 

Z.(D%mz^^\MM%iy- h©g#H, 1 0 7}M2 2 0 g/nrOfg 
£L<, 30^60 g/m 2 <3$OTfi&§;:£7^fC*?£L^o 

#?LS££€'>- h ©31-3 310 0. 4 9N/1 Ommm&±tfft 

£L<, 1. 9 6N/ 1 Ommi|i§^±7^f3#£L<, 4. 9N/10m 
m|@£U:#5fc:*?£LK m-omr)&2&&\,*t> 

z\(n%m\z$hz>^inmn.z/-- v\t, 3 0 or^T©^T-f£ffl£ti£ 
m%£nm<. mm&m>'\^<, m 



WO 00/30195 



PCT/JP99/03005 



< 



^ fa M 

Jtttflll : 

&2 6 mm\Z* v V Lfc P A N%mm<Dm&Z**-eftfc &m 
Jt«0!l3 : 

i:(:»J2Tf#btl^?LK««v-h^, *fttt£ffl&TT, 8 0 0t 
&*«H*D* (*U (ft) C06 3 4 9B) 

Bmmm* (pf/w-4, «*> ^s $ft0 . 03 

9g/cm\ ¥»3 0 0 JiS5 0 0 /im) JtttflllTfcSftfc 



WO 00/30195 



PCT/JP99/03005 



ttMte, 1 1. 3 g/nitZtltzo *<D&* & J &m&nM*i'-h\zm 
^LibZlttb, 0. 9 8MP a £>JE#TiDJE£n, §>1\MM 

9g/cm\ ¥mm3 0 0 7)M5 0 0 um) ^\ WI2Tllbnfc 
^?LK#€~>~ b^f^ffitC^ Wt6ft£o h^cDfil^MM^tf) 
ttMte, 6. 5g/mt$nf;. #3g|MM&*£ h \z&$ 

1tL&Z)fz&, v-Mi, 0. 9 8 MP a ©JE^TJSinJE £ ft, #?LR>g|| 

H»J 3 : 

MM&ltf* (MftBtm (#0 frZ^&O. 1 3 1 g/cm 3 , ¥ 
-Mt^ftfc^ fi^£ftTf#bft£fc(Z)T&£) ^TK^fCM^ft, # 

5g/miSnfc. 
IS J60J 4 : 

g/rrillil$tif;, £$M£<7)->- Mi, P-^7° l/X KJ; n , Bf£ 5 0 
H^J5 : 

KIM* (JWmPSI ($0 i^^SO. 1 3 1 g/cm 3 , ¥ 
iS&gl 0 7iM2 0 wm) ^\ #U If ^Tn^-JI/fc^LfcTk* IC# 

ft&mzm^tztirz. "com, v-m*, 7k£i$£T££fcictejs$n, 

3 2 g/nit2tltzo 



WO 00/30195 



PCT/JP99/03005 



mm 6 : 

zmsTaztitexMmnis-bw. u-^uxiz^o, bees 

H»J 7 : 

(PF/W-4, (m ^ ^£g 0 . 0 3 

9g/cm\ 0 075^5 0 0 ^m) ^\ it«0!l4Tf§5tt£ 

Mi, 0. 9 8 MP a <0JEflTJDE£ft, 

0 g/mt2fttzo 
H»!J8 : 

(ft) fi% tf>$££o. 0 3 9 g/cm 3 , 

^t^i^Lft^n^. ^©^tttt^v^n, mmmmommizmm 

£iti : 3) ^^i7ik; 3 >^ zv^-bizitMZh, *<D&* 

(PF/W - 4 ' (ft) ft, T^JgO. 0 3 9g/cm\ 

WS3 0 0M5 0 0 ym) ^\ MitTl : 2lzM£Zh, ± b U 



WO 00/30195 



PCT/JP99/03005 



CDgttte, 6 8g/m ! , j-hWJ+tUlt^i/Jlt^Jl-tJlu-ZtD^ 
Jt«S09 5 : 

-bit, n-;i/7Vxili:t9, iJ±5 0 k g/cmTy^^n, £?LSf 



WO 00/30195 



PCT/JP99/03005 



1 







e # 


fi * it (X) 




m m s ^ 


(g/m 2 ) 


m m 


* m 




mmm 1 




4 2 


5 7 


2 7 


1 6 






3 1 


7 5 


2 1 


4 


mmms 




5 9 


4 0 


6 0 


0 

1 






14 0 


1 7 


8 3 


o 






6 4 


3 7 


5 0 


1 3 




MM* 


6 4 


3 7 


5 0 


1 3 






2 1 6 


9 5 


5 


0 


r±t 4vV hrT.\ o 




4 3 


5 5 


3 5 


1 0 


^SB*J9 




6 8 


3 3 


6 6 


1 


jt«m 




3 0 


7 8 


0 


2 2 


\tW\2 




2 5 


9 5 


0 


5 






2 4 


1 0 0 


0 


0 




fob 


2 0 6 


1 0 0 


0 


0 


J£«0!I5 




5 7 


4 1 


5 3 


6 



WO 00/30195 



PCT/JP99/03005 



1 Gffi£) 





0. 98MPa#nJEB#£> 
(mQ • cm 2 ) 


1 

0. 98MPajjnJ±8#(7) 
(mm) 


£^£l4cm/# 
(mmAq) 


1 


3 2 


0.13 


0. 5 


r \ f -L-f—- At-. | a 

2 


2 0 


0.0 8 


0. 4 


^iifll 3 


7 


0.0 8 


— 


f\-f -J-/—* /r-„t i 


5 


0.11 


— 


MMW 5 


3 1 


0.14 


— 


/—f-r /r-.l 

6 


1 6 


0.0 7 


— 


r+T Ml r-> 

^#£$J 7 


2 2 


0.2 5 


— 




0 1 




0. 6 




1 1 




1 0 


tmm 1 


1 7 1 


0.12 


0. 4 


Jt«0!l2 


5 8 


0.0 8 


0. 3 


it««i 3 


2 5 


0.0 8^ 






3 2 


0.2 4 






3 1 


0.13 





17 



WO 00/30195 



PCT/JP99/03005 



LT+ftmsi&tsimT&z. mz, mmmi. 2, sr&zti 
^ms^n^nrc^inmm^-hommm^ 2 5mQ • C m*t 
jt«0n 3 T:%^tircminmn^- 2 9 m p a tmets & 

^MM 1 0 : 

g£ 1 2mmi^ 7 ^ 2 ntz p an %fcmmmvmmmt&mm&m 

(PF; W"4. (ft) It ri>3$£0. 0 3 9 g/cm 3 , 

¥^&£3 0 0 7}£5 0<Um) li^t 1 : 1 ^KU 



WO 00/30195 



PCT/JP99/03005 



H»J1 K 12, 1 3 : 

(ft) SI, frtsmmo. 0 3 9 g/cm\ 
¥W3 0 0M5 0 0 mhi) SSJtTl : 1 IZM&Ztl, ± h >J 

Sttfc. IIWy-ht PTFEfVXA°-y 3 > (#'J7D>P 
h^bM^^tl, ft«$ n £ e ft*£(7>>-H^ l 2 kg f /cm 

mmm 1 4 

(m frz^mo. i4g/cm\ wiiti 1 0 07>s 



WO 00/30195 



PCT/JP99/03005 



^>7^\ 2 2 0 ^ m> 17 0/im, 1 2 0 tfmKWSStt, 3 0ff fen 
&. 

IWU 5, 1 6 : 

c$#£3s (^) n % ^$^o. i4g/cm\ ^mmi o ojbm 

2 0 0 um) SMJtTl : UZM^n, J- h U 7 A#»#*<>* ^ 
7°1/X«,^U7^>X^\ 2 2 0 m 17 0m 12 0 W mt;Il 

H*, te«$n& 0 o. 15kgf/cm 2 (;M$n 

H» 17: 

2 0 0 urn) iPTFET^/t-y 3 > (tf U 7 □ >P T F Ef^ XA° 



on 



WO 00/30195 



PCT/JP99/03005 



H»J 1 8, &cfc^\ 1 9 : 
2 0 0 /xm) iFEPfV7A-y 3 > (**7 U >P T F XA- 

2 0 : 

(m^M^ (ft) ^$^go. 14g/cm 3 , ¥^*£1 0 OftM 
2 0 0 /zm) fiMJtTl : 1 Kzg£$n, ^ h U ^A#;i,#*>^ 

7>Ztf* 2 2 0 //m, 17 0/im, 1 2 0 # mfCtMS^n, 3 @ff t>tl 

tifcit, #9 t*~ l Jj>7n7i' H (PVDF) coN-^^^-2-t:n 
U F>mm Owt%) ^gtlfe^tifc. £g&, ->-h«, 

->-M*, ftttSnfco fttt$ttfc->-Ma, 0. 1 5kg f/cnrfcjta 
«0Jl 0 7^1 3 Tf|^fcMS#«y - M^fSf-^^, fg 



01 



WO 00/30195 



PCT/JP99/03005 



2 







ti rj 
(g/m 2 ) 


fi * it ft) 


Ui-| -4— 

mm 


mm 




CMC 


PTFE 






5 7 


4 9 


4 9 


2 


0 






7 6 


3 8 


3 8 


1 


2 3 


mmm 1 2 




7 3 


3 3 


3 3 


1 


3 3 






9 2 


z y | 


3 0 | 


1 


40 I 



2 





0. 98MPaflnJEfl#£> 
(niQ • cm 2 ) 


0. 98MPajjni±R#<7) 
(mm) 


£^£l4cm/# 
(mmAq) 


C ) 




1 1 


0.095 


1. 9 






2 3 


0.11 


4. 2 


1 3 2 


HflS0J12 


2 8 


0. 0 9 7 


3. 2 


1 2 7 




3 4 


0 . 10 


3. 8 


1 3 5 



99 



WO 00/30195 



PCT/JP99/03005 



3 







s # 


S ft it (X) 






(g/m 2 ) 














Hit 




CMC 


FEP 






7 0 


4 9 


4 9 


2 


0 






8 6 


3 7 


3 7 


i 


2 5 






9 1 


3 6 


3 6 


i 


2 7 



3 (ffig) 





0. 98MPaflnJEI$© 


0. 98MPa#DJ£B#tf) 


^C£l4cm/# 












(idQ • cm 2 ) 


(mm) 


(mmAq) 




1 3 


0. 0 9 0 


3. 2 




5 4 


0. 10 


5. 1 


H»iJ16 


8 6 


0. 2 3 5 


1. 4 



00 



WO 00/30195 



PCT/JP99/03005 



4 











r /y ~y 




£ S Jt (X) 








1 


2 


(g/m 2 ) 






IS* 
















IBH 




1 


2 








CMC 


PTFE 


8 0 


3 1 


4 7 


1 


2 1 


mnm 1 8 




urn 


CMC 


FEP 


6 4 


3 7 


5 5 


1 


7 








CMC 


FEP 


8 4 


3 1 


4 7 


1 


2 1 


r+v J.^ f^t a « 






CMC | 


PVDF| 


8 0 


3 2 


4 7 


1 


2 0 



4 ofc#) 





0. 98MPaiPEE 


0. 98MPaiDJE 


^£l4cm/# 


3131 3££ 








mom?* 




(kgf 






(mQ • cm 2 ) 


(mm) 


(mmAq) 


/mmifS) 


C ) 




2 5 


0. 1 1 


3. 0 


0. 7 


1 4 1 




3 1 


0. 1 2 


2. 0 






H»J19 


5 2 


0. 1 2 


4. 6 


1 . 2 


1 4 1 




2 8 


0. 1 2 


4. 4 


1 . 3 





WO 00/30195 



PCT/JP99/03005 



WO 00/30195 



PCT/JP99/03005 



ft >k (D gfr Iff) 

2. mmmiz^rzmmmm^, mmmmmmizHMztix^ 

3. mmmMmmmmtmmmmm±Lj-t(Dmmm\z&^T, mmm 
^nm^(D^mfjmm^^br^^m^m2\zmm(D^iMmmi-- k 

4. ®*'&<Dmww.iz$£ntzm#m2 \ztm<D^mnn^- k 
2izmM(D£jiwmn^-bo 

7. KriS^tK#««|||©5$^, 3mm^±T*-5S»^2 755 6(7)M 

9.. mmmmmmmv. m^mx^^m^m2 7 j }M8(D^rti^\z 



WO 00/30195 



PCT/JP99/03005 



10. mn^JLmWy- h(Z)mtUg#[^\ 1 5 0 mQ • c m 2 ^TT^> 

11. Hrfa^LMMv-h®/?^^ 0. 0 371/MO. 3mmT£D, 
gfW 1075^2 2 0 g/m 2 T^»^if^Jl2 7!7Ml 0 m^rtl^lzmm 

12. ffufE^?LW^m^-h(23l3ID^£^\ 0. 4 9N/1 Orniml® 
£U:T&5ft#Jl2 755l 1 0^-fn^^IE®(Z)#?LK#mv- ho 

is. mmmmmmmtmz&mmmiL^£(Dmmmiz&^T, mm 

ho 

1 6 . wm^mw^iz^tntzm^m 1 4 i:ie«©^?lk#«'>- 

ho 

1 7. ^MW^iuiaM^^^ 

^ 1 4 icSa«©^?LH#Sx- ho 

<Dtt®<DfrfriE>tsLZ>m%m 1 6 izmm^^mmn^- h c 

19. tuiEffi^#i:mi©^$^\ 3mm£x.tr&z>m$imi 4izmm 



cin 



WO 00/30195 



PCT/JP99/03005 



2 o . mmmmmnn^(Dmm^ mmmmmmm^m^o i / 2 a 
tifrizmmvmin^m^- h 0 

2 2. tufE^?LK#«v-h(Z)«»M^\ 1 5 OmQ • cm 2 J^ra 
•Sif^l 4 75M2 1 OU-rn^[CfSm(7)^?LKW«x- ho 

2 3. MffE^fLSWmv- h(7)Jl^^\ 0. 0 3 7550. 3mmT&9, 
1 0 75M2 2 0 g/m 2 T£>3fi^Ji 1 4 75M2 2 OVrf ft^fE 

24. jfufE^?LWW~>-h^l^D^£^\ 0. 4 9N/10mmi|>S 
W±T$.^M^l 4 75M2 3CT)^-fn^Hf2*!cCD#?LM#fl:v-ho 

25. itns^?LM««x-h^\ mnmrn^mmmzm^ibtizmMm 
1 as 2 4c7)^t e n^[ciem0^?LK^fl:v- h 0 

2 6. »^175S2 4CD^m^^fSic(7)^7LM^«v-h^^e 
ho 

tlT/i§Iii|fiffl2Z7 ho 



WO 00/30195 



PCT/JP99/03005 



29. mm 2 7&*wt2 sizmmom-y hH^iin, 
-^mizmmu^izi]nj±^rixu^^mmm'y~h(Dm^& 0 



on 



INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/JP99/03005 




Int. CI 6 H01M4/86, H01M8/10, H01M4/64 
According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED " 




Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H01M4/86, H01M8/10, H01M4/64 




^jlts^l^^ ~ m th : ext T that - such dmnis are incIuded in the fieIds se - hed 

Jitsuyo bhinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 
Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 




Electron^ data base consulted dunng the international search (name of data base and, where practicable, search terms used) 




C. DOCt 


JMENTS CONSIDERED TO BE RELEVANT 




Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




X 
Y 

Y 
A 

A 


JP, 56-93265, A (Sanyo Electric Co,, Ltd ) 
28 July, 1981 (28. 07, 81), 

Claim 1 ; page 2, upper left column, lines 17 to 19 • 
Fig. 2 (Family: none) ' 

JP, 8-7897, A (Toyota Motor Corp.), 

12 January, 1996 (12. 01. 96), 

Claim 1 ; Par. Nos. [0010], [0014] ; Fig. 2 

(Family: none) 

JP, 61-32358, A (Pentel Co., Ltd.), 
15 February, 1986 (15. 02. 86), 

Claims ; page 1, right column, lines 12 to 16 ; 
page 2, lower left column, lines 15, 16 
(Family: none) 

JP, 5-166513, A (Osaka Gas Co., Ltd.), 
2 July, 1993 (02. 07. 93), 
Claims 1 to 5 ; Par. No. [0009] 


1/ 13, 25-31 
2-12, 14-24 

2-12, 14-24 
1-31 

1-31 




□ l-urther documents are listed in the continuation of Box C. Q See patent family annex. 




special categories ol cued documents: -t" uZTZZ 1 — i »• „ * : — : 

& document member of the same patent family 


Date ot the actual completion of the international search 
31 August, 1999 (31. 08. 99) 


Date of mailing of the international search report 

21 September, 1999 (21. 09. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



mmtiimftZr PCT/jP9 9/0 3 00 5 



A. «W!cr>Ri-5 £»0)#J8 <.'E&*m$>£ (I PC) ) 
Int. C I ' H 0 1 M4 '8 6, HO 1M8/10, HO 1 VI 4 



'6 4 



^2^iro-;ig;vj^ft-^ (H^^S (IPC) ) 

Int. CI" H 0 1 VI 4, 8 6 , HOI M 8/10. H 0 1 M 4/ 6 4 



s-mmmwim^n 1926-1996 

n*m&fonmff&&w 1971-1999 

0 *H&»Hffl9f.3g&tfi 1 9 9 4 - 1 9 9 9 

0 *II1M8r5ga»&« 1 9 9 6 -19 9 9 



WP I / L 



# f 3 y — * 



X 
Y 

Y 
A 



J- ? 6 " 3 2 6 5, A ( = ^««tt^tt) , 28. 7M 

LFJLL (2S - °7- 81) • ^w*^«siiff « 1 , %2 

±&fflm 1 7 - 1 9 ft, 2 H ' 7 7 5 U -ft L) 



JE'n ?~, 7 8 9 ? ' A ( |,3 ^»^±) . 12. 1/J. 

10], [00 14], H2H (7/^ y-ftL) 



JP, 61-32358, A (^A,T 5 1 5 . 

98 6 (1 5. 02. 86), ^mi^lcIM 1 

1 6 Y j\ H 2 WT&ffIB 1 5 - 1 6 ft (7j ^ U —ft L) 



wars 



1,13,25 
-3 1 

2-12,14 
-2 4 

2-12,14 

-2 4 



1-31 



□ 



* S-f(K "t? — ',' - ■ 

0 £ L < iiftH co ft » J ft a ft & 66 fi-f 5 * * id 3 | ffl ■* 5 
roj n®icj;s«j^ 



■j-j a to & ,c i: £ 5 n- ;t jc to 
r& j (si— /n^ yh7 7 ; y -£ffif; 



3 1. 0 8. 9 9 


sieaaEa^^aiB 21 0999 


a*IS#lfFr (i sa/j P) 

f£ffi#^ 1 0 0 -8 9 1 5 


SSS-^ 03-3581-1101 F* 


4X 


9 4 4 4 


IB 3 4 3 5 



i^PCT/I SA/2 10 ('£2^—^ (iqq^7B) 



mmmmS^ PCT/j P 9 9/03 00 5 









A 


JP' f - 1 6 6 5 1 3, A (MJzKWfW^m , 0 2. 7 . 
[0 0 0 9] ° 7, 93) ' ^^^ra* r H-5 


1-3 1 



I^PCT/ISA/2 10 ^ 










[PCT36 ZzRXfP C T2t|iJ70) 










T P - 9 9 0 1 6 


IPEA/4 16) &&m-tzzk 0 








FCT/'J P 9 9/ 0 3 0 0 5 


0 4. 06. 99 


(0.^.^) 16.11.98 


SR^I^/Sl (I PC) 






Int. CI 7 H0 1M4/8 6, HO1M8/10, H01M4/64 















1. iy^T'ii^^^^^L/il^[l^^{i^^^^^&ifeTf^Rii^57^ (PCT36^) <£>&5£KS£l ^tf-f 6 0 

2. .l^SK-^fiSSftSi^d. -^^*ft$r-&^T^T 5 -<->'7^^^ 



i P CTSII'J70. l6.&O r P CTHJ£#fflIiJ^6 0 7 -S§-#J«0 



3. ^[|]K^«S&*8^J^ ^>F*]??*r^ii> 0 

ii n 

I\' □ ^^jcotfl-^cO^^] 
VI M fc^to^lj^tl; 



14. 06. 00 


0 9. 0 3. 0 1 


n^i^r^/T i i p ea/ j p) 

S 1 0 0- 8 9 1 5 

m^Tftffl&^r^HT@ 4 # 3 -*§- 




4 X 


2 9 3 0 


03-3581-1 101 3 4 3 4 



i^PCT/IPEA/ 4 0 9 (1 9 9 8^7^) 



3> 



# 



m&ttimgt^ P C TV JP 9 9/0 3 0 0 5 



PCT^aiJ70. 16,70. 17) 



0 ff]*ffli 



* 1,4-9, 11-19,22,23,25 

$ ' 

=B 2-3/1, 10,20,21,24 



0 f^^aSlffl « 6, 18,27-30 



tn^^mE 55 3-5, 7-12, 15-17, 19-26, 31 



'0, 



2 4. 1 1. 0 0 ttO»ffii:#(::llffi$;ftfc'btf> 
pct l 9 4k<r>mj£lz&'3ZmjE£ti1th<r> 

2 4. 1 1. 0 0 tf<Dmftk&lZ&m£tltli><D 



±.m<nitimwm<n-Mmi-i* Tm\^-rm^^<\^'. z\<Dmmmm<o^mx^^ 0 



□ m&m&<?>tiitAzfem£tiitp crmmM. 1 (bJuv^fsaR*: corns 

C 1 O IM §£ t i i 1® i 1 15 £ H 5 * tS i c «t 5 Bd ?ij 0: 



0 ^tn&ffl ^ 1 - 2 , 13-14 



K-5<^T\ ^r^^IE^^n^^^o^^cOi: LTftfiJtL/Co (PCTil70.2(c) ~ cO^IE^tf M L#*Lffi*ftfii: 



ixtPCT/ I PEA/' 4 0 9 (llffl) (1 9 9 8^-7^) 



# 




mmfom&^r PCT/JP 9 9/0 3 0 0 5 



v. mmte* m&VExm 




^rcn&^ 1 2& 


(PCT35^(2)) tc^^6ILM, 




wtm (nj 






3—12, 15-31 


w 










(is) 






8 , 2 0 










3-7, 9-12, 15-19, 2 


1-31 M 




A) 




3-12, 15-31 

























2. i P C T ttiiJ70. 7) 



si (28. 07. si), mm^omm, m2M&±mmi 4n-^±mm3tr 

J|2 : JP, 8 — 007897, A ( h 3 ^ S ffr<*fc5££*t) , 12. 1 £ . 1 
9 9 6 (1 2. 0 1. 9 6) , l&mm&mm] , [OOIO], [ooh], 
[0 0 2 0], [HI2] 

M3: JP, 3-114106, A ( kV&KMW^tt) , 15. 5^. 19 9 
1 (15. 0 5. 9 1) , #mt*cO«Sffl. I2I£±M 1 2^t- 1 8tT, Jg 2 H 

i -i it-^tjsh i 4 ft, m 4 n&rmm 6 tT-^Tflw^i 1 4 tr (77?y 

— f£l ) 

!l*cO*6ffl3 - 6, 15-18 
IfhfctOjaiffl 3 - 6 , 15-18 Krd*ft$*Lfc3&l?Utt* SBRWaE#£r-e9lffl LtzX 

fi^ r 'iuffl8, 2 0 



MPCT 'I PEA/4 0 9 (SSVf) ( 1 9 9 8*7.1) 



0 





m&Mm&tlr PCT/JP 9 9/0 3 0 0 5 









v. 2. m<omz 



tn^comm?, 9-12, 19, 21-31 
fi*cot£B7, 9-12, 19, 2 1 -3 1 ^WLZtiftZtWlZ, XWll - 2, 

>Cf&l Id«cO^?LK#^^>- K :£££2f2*tCD^?L5C#m>'- K :SCfifc3iEtt<£> 
tik3lz.td.m.£tlZ>M£ 3-3 Omm^iii^tf|^i3 0 g/m 2 TUO. 

Ml:i)Iiif:^ili>- h £-#5 ^ t frx$ 5 ~ t m^ML^ftXte *) , ^tibo 
^irlilo^t, «lgt©«#ty- M-:fci&2 - 3!E*fc<£«/&£j|iffl-r5 



ffiSPCT/IPEA/40 9 (iff) (1 9 9 8¥7^) 



mmi-mm^n^ \®mttims%- PCT/JP99/03005 



f5 1.5. 

2 4. 1 1. 0 0#(tcD^MlE* (jfe^i l^W^tCtSffiiE) {l«t«9, tfJJg 
B#cr)Pfla«^2M?f 1 2ff tmi 3ft<DWz #i^5 6-9 3 2 6 5fi> 

$R, feSVMi- • • (TO) r^^J^L^J ^}fAL, ffiSiB#<7)0JftB#3?2HffU 
5.7?7 3£ 1 6?Teo r K V >^tt^S.<ffT*, J £ I '.'^ K y >^tt^^$f x*9 V — 7° 

l^^ot, 24. ii. o ottv<n^wtffijEwiz£z>mm&m2mi^\,*x<Dm 

■Mtz. 2 4. ii. o ottiKD^mmiEw l^m^^^mm i^x 
mm&f<Dwmwf5 2 4i«i4 o&t) co^5?ijcom ro. 7j ro. o 

4 j tcJffijELJ: 5 £ LT^5„ 

w^5?ijco^fi£^s ro. 0 4j tfcs: «kiiS^T-{i^v^ 

l/c^o-c, 24. ii. o otttf<D^mmiEmz£z>mmwwi2 4m^-D\,^x<D 
ffijE\*mmmz&ftzm^<Dmm&M?Lxtii£tiitt><Dx*$>z> 0 



«SPCT/IPEA/4 0 9 («3E«) (1 9 9 8¥7/3) 



0 



i£3iJiMi^(±, m#^i^\ est®!, mmuziz commit 
•5o mn. &mmmtLT-(DifeikMmz&tf2>mmmMit. m.mmm^cD 



2 /' 1 




B^f^f/T24.11.00 



IPS ^l"]WtM**|f 5^ iit LT, WO 9 8 2 7 6 0 6 ^ A$ 

ft. : r 7) * L < ifl t > 0 1 1 3d> m K $tiTl^< 

L3«L, -y ^Kf ft z f- feWftftlZ'l^ A/A^ Iftft^ 

~£!A ^fFiPS5 6 - 9 3 2 6 5*f £^A!i, ttmS 6 1-323 

5 8 ^A^iAi, JiMfcri* b ft * £?Lfr€ffi#N!^$ JlT I >o 0 

<h L TiS *41f^(-*IL^&£ ti > fjnfr £ ftfc TIM ^ flfcffl /j^ 
£>AT a > , ^il/M^ b & £ te^liifc^'ll*- 3/ii6, d CDttlfh 

$k eE & iic , ii ^ & & i : 4-£*Bj w • r§ HE to s R «t rsiZtlx 
M^i ssto i:fi?i:^AT, 5b!:, ifili L Af£ffl zAU <ofHJ iz^j u 

^-(D j;^i|ff^\ ^fffiAMiuMi^-A-;: i^JtlTl^c 

»q r>i§ ^ 



# 



^--tl^^j 5 0 Pj^ 5 0 0 mxfrZ, 

mm^mt^^'>mmmmmmizttm*nx~>- hitizm^i^nxu^^ 
$mmmnn ~& -t m^mmtL^x & ^ ^jinmm >- 

mo j \z%\-tz> mmmmtLT-oj nmmmn± iz ^ o 

?j — ji > -7 -> >y >j >Vj^^:-ffl t » ^nTiiSSUitt^t L tei 

tt*. vnzu\]w.z ntzmtu mmmm'-v. mwttojmmizm-ox. 
n-t-ww t > 'i,nxww h t zjimm-m > - h <7.>«&^ ^ , ^immn >- 

v~> t 1 lj' : J 7; > ii bit a a i -6 1 i$ jft o * t 6 c 

zcr»^Qiic r -0 e«j * m Bit -r & /i & o:> z cd %wizi%z> £ii n mm-- hit. 
m i omm : 

m:rt * &^zmmmmn f~fimmmm.mm iz h % $ nxi< - h mzm. 

iz& i'T, Fitf riiii^//> > hu m ~%m± z-g^z Mmmmn^-oo mm 
zmmz'kmmtx. rmdmsi±^^r^>mmmm^ f-iztmix^zz 
jimmm-- h = 

3 



# 



m 2 Will : 

Bimmi^frmmmmmmizttM^n'z i/~ hwizmmzti, mm 
mmmmmtLi- ^mm* mm iz ^mzs-z, mmimmiL-T-iz&mi 



3 / 1 



# 




B#Ei*sf/T24.11.00 



*g 5 0 mm, S£ 2 0 0 mm, 1?-^ 1 . 5 mmOS®^¥tt^¥ffi$:f 
t^*'7 7 ,imi^C)^®l:, its 5 0 mm, g$ 2 0 0 mm, J?2M). 1 

^f£ftliJ9--frffflR8*&"£. # 7 X^^m^O® [6]±^*f f&] L Tf4 

^i^vim^^!:, tsftsn&c - h ti o . 9 8M 

<^ — TA ^ ^ pIV. *3?i E 4=L 1^*4 1 '<J ^ j * — l n v> i^iiiL/rviLL s t^c pb/_l-/ij ^ y ^ uu j i ^_ ^ ^ - — 

CO B# J) If J£Y (V) 7WIiJ^£n&c }'PjJ/t^n/'-mj±Vc7jfg^ffll^bn, ^ 
i^Cctn, ffiifiR (mQ • cnr) ft-&#>'h*\%>» 
R — Y < 2 . 3X2. 3 < - x 1 0 0 0 

^^^i^l(~^o^?LM#Vtv- h^lt^ffiiaii, 1 0 OmQ • cm^T 
T? h % 1 ^ £ L < , 5 0 m Q • c m : WTT ft =fc 0 4f * L < , 

1 5mQ • c m 'WT t ^ § ^ <h ^ £ S L t > c 

m 4C'I4^"7 •y^H&JJir £a t?^^LK^1f>— H ooit'^ 1 5 OmQ 
• c m ■ UTT & £ Z <h mi * L < , 7 OmQ • cm 'UTT $>2>Zt&£. 
n 4f g; L < , 3 0 m Q • c m - K T ■ £ £ Z t v£i (1 «tf £ I . t > c 

C ^ jig HJJ .£ JL If # <f v - h ^ ^ (D m 1 i , ifclCfcSo 

v ■ - K ( U. ) ^ , m - ^ /pt ,^ f- if & M£W-r^2 ft c7)#^ X IK 

9 8 M P a CO - m & iffl J± 7^ W ,*L b tl & e ZL oO ih CO fj[] f£ t/ (i 1 8 0 0 X c? 

T co IE r co ftp j± ® oo "j: ^ /j^ . "^f h$^lTl^ = 

fitf4^ ; g^e^^^«*iT', _hT^)lt7-!l 1 S 0 0 X<M]ni±1l&tiQ7Lfz 



10 



# 



r^ii s— Mi. Sifsmifcc >; -Mi, p- 

.JM/ix^n. .£?Lit#fli>'- h^Mi^^n/ic p-Ji-yixti, ^'J7 

=/ : 2 '2 0 am. 1 7 0 um, 12 0 /z mCffliSB^tK 3 [hHt frtl 

/-- 

'^MiW 1 5 > -t5 1 6 : 

< ! }um^ (t'40 SI, fr£®mo. 14e/ cm , ¥^fl 1 0 0 Tii 
2 0 0<;m) HJtT 1 : 1 llfg n3 *U t h 'J ^ A JI-tH >' X 

u -ti.u- n - x 7K?^i^^ l & b n^io d *fr fj^t^i u b mm 

<,i-U<,i<. .r.^FTttK* H£*?l= 53 ^t^rfr-M' / + T k -hi <4>il3 U )~ b\ - *1 

/T>:W,/1>rt-. v j /.!i/M«/1'te t — Oif lixr^rs 1 -T» 'J " I J -B o- ^ i - ■. ji^. /in > v. j r h=l i ^ / c 

>Kfr^£^[=m-c\ >-mi 2ft<rj ; mMiz$%^n, m<mi±.znrz.o 

H-H X^l, :£?Lff - h^tB&^lfcc -IM'Jl 5t'!i, P-.H- 
^L- Xti, 7 'J T-7>.Xrt>\ 2 2 0 urn, 1 7 0 am, 1 2 0 mlzmW. 
5*1. 3tp]ff^tlfc 0 r^j&fcpj 16 11 l^^n/i5JLfXW.Ii> - h^-cD t 

i7 j t J 7 .) o , p -- j I "/ 1 x:i fr r. fa /j ^ -.5 ft c 
'li ; ; , z tf> £ ?L M # '€ > — Mi, *\ o c > °c , 3 o fr £> £fc ?g *. 

1+ , F E P 1' X /\ — >" 3 > "7 P ; FEP -r -i' X/\ — >• a > * V 

!i, ^^^tl/ic tfcm'&fti — hit, 0. 1 5 k ^ f 'cnrCM^n^ 
-Mt&M 1 7 : 

r$im%M (f'lO I, 3»3ft;J£0. 14g/ cm\ ¥^J*if$ 1 0 0 7*jg 
2 0 0 n m ) tP T F E -7-' Y X /S-va > ( '.) 7 p > PTFEr Y X S 
--;'a>> ^ f *>xmtti&£t±W ^il^tl, lil^^J 1 lileliCL 



20 



# 



v ^ v v o 



# 



H«f.? i; r,'T24. 11.00 



j^* i 2mmi:^7 h * ftfzp ax &r%mmm<Dmm&t& i mm&w* 
cfcmzm (m frz^mo. i4g.'cm\ ^-mr&ioonm 

2 0 0 ;;m) iFEPffXA-;a> ( T i" ~7 □ > F E P X / s— v 

nti, 

'WfeM 2 0 : 

bkH 1 2mml:^y h ^ tltz P A N ^mS"^|(7)^^II tmmM&m^ 

(Mmmm it*) m. frzmmo. i4g,cm\ ^mr&i oom 

"7>.7 X ^. 2 2 0 //n-u 1 7 0 um. 120 /'. m!:!IM$tU 3 OUfffttt 



€ I! . d CO ^?LMWm >-h It. X' 2 0 0 °C , 3 0 

nf- # o h' - u ^ > ~ 7 d ^ -r k ( p v d f ) co n - * ^ a - 2 - e n 
2 ft m wz&g.n. m< m r± $ n tz 0 ^- co -> - h ^ ^ it® ^ ^ $ n , 

> -- bit. 5 tl/ic tltz bit. 0 . 1 5 k g f / c m J \z1JU 



21 

filEsn.'.:, 



# 



I 4 















1 ft 


Jt 


U) 






I 


2 


(g/nr) 




















mm 


nj- 


1 


2 


mm ii 




CMC 


PTFE 


8 0 


3 1 


4 7 


1 




2 1 






CMC 


FEP 


6 4 


3 7 


5 5 


1 




7 


rU-ktnM 1 Q 


m.m m 


CMC 


FEP 


S 4 


•5 1 


A 7 

X 1 


i 




O 1 






CMC 


PVDF 


S 0 


3 2 


4 7 


1 




2 0 



4 m^) 





0. 98MPatol± 
(mQ • cm L ') 


0. 98MPaM£ 

(mm) 


(mmAq) 


/l OmmiJiS) 

T©(X 
/lOmmifJg) 


C ) 




Z 5 


U. 1 1 


3 . 0 


U. U4 


1 4 1 










0. 4 






3 1 


0. 1 2 


2 . 0 








5 2 


0. 1 2 


4 . 6 


1. 2 


1 4 1 




2 8 


0. 12 


4 . 4 


12 
1. 3 












13 





# 



a«^,;^ ? .11.00 



fit ^ CD gi ffl 



i. mm 



2. (giJP-JJ) 

. - - — . > > - - • ' — ' - ■ — • iJju^vi^i/^, ,j -cj 'I'M- ' " * I J g Mi— ^i^- rr \. i — I J j tv /( \^ tAAi 



4. (Mte) lt7Kttc7jM^^':i!f3QSn/isffjj<j:i3 (CfE*icoD:^?LM# 



0 . 'MUfriiZ hu medM$k^Mu-rJs £'Otffijidi&7Ki%.0) 

w ^ o ^ 75 > b ^ & it 4 ! z m m (7.) £ ?l n m n > - t „ 

8 . (. m it: fi- ) bu jfii m t$ #- ?g n -f- <d m. mmmmmnmrn^m^ 

1 / 2 a k S>> % m ;!< >Ti 3 "j1> 7 CO I . T>1 CJd'fiic CO £/LrU*?Vti >• - S , 



26 



26 / 1 



e^Hfei :r r24.11.00 



1 o. (MiEft) mi^inmm.^ - h©tt^^\ 1 5 omQ • c 

11. (SiiE^) F3tjis^?Lm#«> - h(rjm^f)K 0. 0 3/^50. 3 

m ni T £> 0 « SfW, 1 0 7}^ 2 2 0 g /m - T Z> ffiMm. 3 Jig 1 0 <7) U 

12. (ffimm mz$>?inmm.>-h(Di3mv i &£-t)K o. 4 9.\/ 



1 3. <8iJR&) 
14. <gij|&) 



mmtsn. mmmmmmmtmmmmmmtt£<Dt£mmiz&^T. m 
r^mmmmmmfr, mmmmm^omm^mmizm^-^x , mm 
mmmiL j-izmm lti^ ^mmm- - h * 



1 7. (*$IEff) ^K^J(3HulS»^#m^li^lE*ll5l#«^^^^^ 




• GO 



i9. (MiEft) mmmmnmfevmztf, 3mm£x±.T*$>%m$im 

1 5 (I HE® 



27 / 1 



# 



tt^m^f 24.11.0 



2 2. (ffiIE&) Fltj§a^?LM#m>-- h(Dm^mtifr, 1 5 OmQ • c 
nr^TTi^If^il 1 5 /i5 2 1 <Dl*imfr\zmm.<D£fLW&Wi'— ho 



2 3. (MlEf^) fiuffi^?LK#®> - o. 0 3 75SO. 3 

mm"? £9, a(W\ 1 0 2 2 0 g/m 2 T£>£f#3}<i?il 5 ftM 2 2 <D 

uTn^(ifs«c^^?Lm#m^- h D 

2 4. (MiH^) tufE^?LM#m>- bomrnVfeZfiK 0. 4 9N/ 

> - ho 

2 5. (MiiKfic) fulE^?LM#^> - h?5\ ^MaJl«JM{£(;:ffl U b 
< I 7 ^> m ~M >S 3 /!/ ft:-: i Zf 6n ;]<.h{ i 5 7} :E 2 4 i/) n T 3 1 7J * i C gE 4$ Oj 

2 6 . (MiTift) 3j|#Jg 3 755? 1 2 *3cfctfiil#Ji 1 5 753* 2 4 <DU-?ft 

iz Mm?) %>?mmm -> - h ^« t > b n^^mafiffl s^f* 0 



28 



_ u - y - ■ -00 



28 / 1 



. ^ \S \J 

0 B *^->«: : r24.11. 



3 1. (fcfiIEf£) lif^ 3 75 S 1 2^Jj;6<If^iI 1 5 7^2 4 ©Dfti 




29 



PMENT COOPERATION TRE, 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



TORAY INDUSTRIES, INC 
2-1, Nihonbashi Muro 
Chuo-ku 
Toyko 103-8666 
JAPON 



-chome 




Date of mailing (day/month/year) 

25 May 2000 (25.05.00) 






Applicant's or agent's file reference 

TP-99016 


IMPORTANT NOTICE 


International application No. 

PCT/JP99/03005 


International filing date (day/month/year) 

04 June 1999 (04.06.99) 


Priorrty date (day/month/year) 

16 November 1998 (16.11.98) 


Applicant 

TORAY INDUSTRIES, INC. et al 



INJuuue is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 
JP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49. 1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
25 May 2000 (25.05.00) under No. WO 00/301 95 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date- 
It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time firnits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 




Authorized officer 


J. Zahra 






Facsimile No. (41-22) 740.14.35 




Telephone No. (41-22) 


338.83.38 






Form PCT/IB/308 (July 1996) 










3293977 


. / 
f'riL 


9C> j 


<A . ■ J; 


; 7 ' /p 








However, carbon black particles are likely to come off or 
run out to leave from the fiber aggregate, since the particle size 
is very small. If a material for binding the carbon black 
particles is added in a large quantity for preventing the leaving, 
the electric resistance becomes high. Graphite particles or 
boron carbide particles are likely to leave from the fiber 
aggregate when the fiber aggregate is pressurized, since they are 
hard. Furthermore, the contact area between the particles and 
the fibers is so small as to raise the electric resistance. 

It is demanded to develop a current collector that is not 
only good in the function of collecting the electric current and 
in the function of allowing the materials participating in the 
electrode reaction to be diffused and permeate, but also unlikely 
to be damaged in the current collector production process and in 
the process till the current collector is installed in the cell, 
i.e., good in handling convenience, and also low in electric 
resistance. It is also desired that such a current collector can 
be produced at a low cost. 

Disclosure of the invention 
The object of the invention is to solve the above-mentioned 
problems of current collectors in the prior art. 

3 




The object of the invention is to provide an inexpensive 
porous conductive sheet unlikely to allow any component to come 
off during production and use, unlikely to be broken even if 
mechanical force acts, and low in electric resistance, and also 
5 to provide a production method thereof. 

The inventors studied and found that the object could be 
achieved by using expanded graphite particles as inorganic 
electrically conductive particles constituting the porous 
conductive sheet. 
10 The expanded graphite particles refer to the graphite 

particles obtained by converting graphite particles into an 
interlaminar compound using, for example, sulfuric acid or nitric 
acid, and quickly heating for expanding it. Usually the 
interlaminar distance in the crystal structure of expanded 
15 graphite particles is about 50 to 500 times that of the raw graphite 
particles . 

A porous conductive sheet, i.e., a gas permeable 
electrically conductive sheet, in which some or all of the 
inorganic electrically conductive particles are expanded 
20 graphite particles, is not known hitherto. 



In the observation of the flexibility or form adaptability 
of expanded graphite particles and the porous conductive sheet 
formed by using the expanded graphite particles, it can be 
understood that the object of the invention can be achieved if 
5 the inorganic electrically conductive particles used to form the 
porous conductive sheet are flexible particles. 

The porous conductive sheet of the invention for achieving 
the object of the invention can be provided in either of the 
following cases . 
10 The first case: 

A porous conductive sheet, comprising flexible inorganic 
electrically conductive particles disposed to form a sheet. 

The second case: 

A porous conductive sheet, comprising expanded graphite 
15 particles disposed to form a sheet. 

In either of these cases, for ensuring that the flexible 
inorganic electrically conductive particles are preferably 
disposed to form a sheet, the conventional methods for forming 
porous conductive sheets can be applied. A typical example is 
20 to use a sheet-like substrate composed of inorganic electrically 
conductive fibers for supporting the flexible inorganic 
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for current, a current of 1 A is fed to flow between the two test 
electrode plates. At the terminals for voltage, voltage V (V) 
at this moment is measured. The value of the measured voltage 

V is used to obtain resistance R (mQ • cm 2 ) from the following 
5 formula. 

R = V x 2.4 x 2.4 x K x 1000 
where it is the ratio of the circumference of a circle to its 
diameter . 

It is preferable that the electric resistance of the porous 
10 conductive sheet of the invention is 100 mQ • cm 2 or less. More 
preferable is 50 mQ * cm 2 or less, and further more preferable is 
15 mQ • cm 2 or less. 

It is preferable that the electric resistance of the porous 
conductive sheet containing the water repellent fluorine resin 
15 is 150 mQ * cm 2 or less. More preferable is 70 mQ * cm 2 or less, 
and further more preferable is 30 mQ 'cm 2 or less. 

The thickness of the porous conductive sheet of the 
invention is measured as follows. 

A sheet (sample) is held between two uniformly thick 
20 vitreous carbon plates having smooth surfaces used as indenters . 
Then, the indenters are moved to apply a uniform face pressure 
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carboxymethyl cellulose aqueous solution. The dispersion was 
scooped on a wire cloth, to form a sheet with the expanded graphite 
powder deposited on the short carbon fibers. The sheet was held 
between two sheets of filter paper and lightly pressurized for 
5 the purpose of removing water . Then, the filter paper was removed , 
and the sheet was dried. The dried sheet was pressed using a roll 
pressed, to produce a porous conductive sheet. In Example 15, 
the clearance of the roll press was adjusted to 220 Mm, 170 l± 
m and 120 Mm, for pressing three times. In Example 16, the 
10 produced porous conductive sheet was not pressed using a roll 
press . 

Furthermore, the porous conductive sheet was heat-treated 
in air at 200 °C for 30 minutes, and impregnated with an FEP 
dispersion (Neofuron PTFE Dispersion produced by Daikin 

15 Industries, Ltd.). The sheet was held between two sheets of 
filter paper and lightly pressurized. Then, the filter paper was 
removed from the sheet, and the sheet was dried. The dried sheet 
was pressurized at 0.15 kgf/cm 2 while being heat-treated at 310°C 
for 3 hours, to produce a porous conductive sheet. 

20 Example 17: 




A porous conductive sheet was produced as described for 
Example 11, except that short PAN carbon fibers cut to a length 
of 12 mm, expanded graphite powder (produced by Toyo Carbon K.K. , 
bulk density 0.14 g/cm 3 , average particle size 100 to 200 Um) 
5 and a PTFE dispersion (Polyfuron PTFE Dispersion produced by 
Daikin Industries, Ltd.) were used. 

Examples 18 and 19 

The porous conductive sheet of Example 18 was produced as 
described for Example 15, and the porous conductive sheet of 
10 Example 19 was produced as described for Example 16, except that 
short PAN carbon fibers cut to a length of 12 mm, expanded graphite 
powder (produced by Toyo Carbon K.K., bulk density 0.14 g/cm 3 , 
average particle size 100 to 200 U m) and an FEP dispersion 
(Neofuron PTFE Dispersion produced by Daikin Industries, Ltd.) 
15 were used. 

Example 20: 

Short PAN carbon fibers cut to a length of 12 mm and expanded 
graphite powder (produced by Toyo Carbon K.K. , bulk density 0.14 
g/cm 3 , average particle size 100 to 200 Um) were mixed at a ratio 
20 by weight of 1:1, and the mixture was dispersed into a sodium 
carboxymethyl cellulose. The dispersion was scooped on a wire 
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Electrically 
conductive 
particles 


Binding 
polymer 


Unit 
weight 

(g/m 2 ) 


Ratio by weight (%) 
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Carbon 
f ibe r s 


Electrically 
conductive 
particles 


Binding 
polymer 
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Example 17 


Expanded 
graphite 


CMC 


PTFE 


80 


31 


47 


1 


21 


Example 18 


Expanded 
graphite 


CMC 


FEP 


64 


37 


55 
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Example 19 


Expanded 
graphite 


CMC 


FEP 


84 


31 


47 
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21 


Example 20 


Expanded 
graphite 


CMC 


PVDF 


80 


32 


47 
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Electric 
resistance with 
pressurization at 
0.98 MPa (mQ * cm 2 ) 


Thickness with 
pressurization at 
0.98 MPa (mm) 


Differential 
pressure with air 
permeating at 14 
cm/sec. (mmAq) 


Tensile 
strength 
(kgf /mm 
width) 


Contact 
angle 
(° ) 


Example 17 


25 


0.11 


3.0 


0.7 


141 


Example 18 


31 


0.12 


2 . 0 






Example 19 


52 


0 . 12 


4 . 6 


1.2 


141 


Example 20 


28 


0 . 12 


4 . 4 
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Clai m s 

1. A porous conductive sheet, comprising flexible inorganic 
electrically conductive particles disposed to form a sheet. 

2. A porous conductive sheet according to claim 1, wherein 
5 the flexible inorganic electrically conductive particles are 

disposed to form a sheet, while being deposited on inorganic 
electrically conductive fibers. 

3. A porous conductive sheet according to claim 2, wherein 
the surfaces of the inorganic electrically conductive particles 

10 are recessed at the contact faces between the inorganic 
electrically conductive fibers and the inorganic electrically 
conductive particles . 

4 . A porous conductive sheet according to claim 2 , which 
includes a water repellent material. 

15 5. A porous conductive sheet according to claim 2, which 

substantially consists of the inorganic electrically conductive 
fibers and the inorganic electrically conductive particles only. 
6. A porous conductive sheet according to claim 4, which 

substantially consists of the inorganic electrically conductive 

20 fibers, the inorganic electrically conductive particles and the 
water repellent material only. 
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7. A porous conductive sheet according to any one of claims 
2 through 6, wherein the length of the inorganic electrically 
conductive fibers is 3 mm or more. 

8. A porous conductive sheet according to any one of claims 
5 2 through 7, wherein the diameter of the inorganic electrically 

conductive particles is 1/2 or more of the diameter of the 
inorganic electrically conductive fibers. 

9- A porous conductive sheet according to any one of claims 

2 through 8, wherein the inorganic electrically conductive fibers 
10 are carbon fibers . 

10. A porous conductive sheet according to any one of claims 

2 through 9, which has an electric resistance of 150 mQ * cm 2 or 
less . 

11. A porous conductive sheet according to any one of claims 
15 2 through 10, which has a thickness of 0 . 03 to 0 . 3 mm and a unit 

weight of 10 to 220 g/m 2 . 

12. A porous conductive sheet according to any one of claims 
2 through 11, which has a tensile strength of 0.49 N/10 mm width 
or more . 

20 13. A porous conductive sheet, comprising expanded graphite 

particles disposed to form a sheet . 
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14. A porous conductive sheet according to claim 13, wherein 

the expanded graphite particles are disposed to form a sheet, 
while being deposited on inorganic electrically conductive 
fibers . 

5 15. A porous conductive sheet according to claim 14, wherein 

the surfaces of the expanded graphite particles are recessed at 
the contact faces between the inorganic electrically conductive 
fibers and the expanded graphite particles. 

16. A porous conductive sheet according to claim 14, which 
10 further contains a water repellent material. 

17. A porous conductive sheet according to claim 14, which 
substantially consists of the inorganic electrically conductive 
fibers and the inorganic electrically conductive particles only. 

18. A porous conductive sheet according to claim 16, which 
15 substantially consists of the inorganic electrically conductive 

fibers, the inorganic electrically conductive particles and the 
water repellent material only. 

19. A porous conductive sheet according to claim 14, wherein 
the length of the inorganic electrically conductive fibers is 3 

20 mm or more. 
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20. A porous conductive sheet according to claim 14, wherein 

the diameter of the inorganic electrically conductive particles 
is 1/2 or more of the diameter of the inorganic electrically 
conductive fibers . 
5 21. A porous conductive sheet according to any one of claims 

14 through 20, wherein the inorganic electrically conductive 
fibers are carbon fibers. 

22. A porous conductive sheet according to any one of claims 

14 through 21, which has an electric resistance of 150 mQ • cm 2 
10 or less. 

23. A porous conductive sheet according to any one of claims 
14 through 22, which has a thickness of 0 . 03 to 0 . 3 mm and a unit 
weight of 10 to 220 g/m 2 . 

24. A porous conductive sheet according to any one of claims 
15 14 through 23, which has a tensile strength of 0.49 N/10 mm width. 

25. A porous conductive sheet according to any one of claims 
1 through 24, which is used as a current collector of a fuel cell. 

26. A current collector for a fuel cell, comprising the use 
of the porous conductive sheet as set forth in any one of claims 

20 1 through 24. 




27. A unit for a fuel cell, comprising the current collector 
as set forth in claim 26, provided with a catalyst layer. 

28. A unit for a fuel cell, comprising the current collector 
as set forth in claim 26, provided with a catalyst layer and a 

5 polymer electrolyte film. 

29 • A fuel cell, comprising the unit as set forth in claim 

27 or 28. 

30. A movable body, mounted with the fuel cell as set forth 

in claim 29. 

o 31. A method for producing the porous conductive sheet as set 

forth in any one of claims 1 through 24, comprising the step of 
pressurizing the porous conductive sheet in the direction 
perpendicular to the surface of the sheet in the step of forming 
the porous conductive sheet . 
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English Translations of the Attached Documents to the International Preliminary 
Examination Report dated 09,03.01 under PCT 36 and PCT Rule 70 enclosed in the Notice 
for sending the Report under PCT Rule 71.1. dispatched by the International Preliminary 
Examining Authority on 21.03.01. 

In the Report, it is indicated that the Attached Documents consist of 15 pages in total 
which are Specification on pages 2-3/1, 10, 20, 21, and 24 submitted together with the 
Correspondence dated 24.11.00 and Claims 3-5, 7-12, 15-17, 19-26, and 31 submitted 
together with the Correspondence dated 24.11.00. 

The Attached Documents in English consist of 16 pages and are enclosed herewith. 

Amendments of the Original Specification and Claims 
In the Specification : 

As shown with the Amended Pages 3, 3/1, 4, 4/1, 6, 6/1, 22, 38, 39, and 44. 
In the Claims : 

As shown with the Amended Pages 46, 47, 48, 49, 49/1, and 50. 
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Facsimile No. 










047 


-350- 


-6062 



Teleprinter No. 



J33623 



State (that is. country) of nationality: 

Japan 


State (that is, country) c 


>f residence: 


Japan 


This person is applicant I | all designated rcr* all designated States except 1 1 the United States 

for the purposes of: 1 I States IxSl the United States of America | | of America only 


I 1 the States indicated in 

I | the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 

INOUE Mikio 

13-1, Sonoyama 2-chome, Otsu-shi, 
Shiga 520-0842 Japan 



This person is: 

| | applicant only 

applicant and inventor 



I I inventor only (If this check-box 
is marked do not Jill in below.) 



State (that is, country) of nationality: 1 State (that is t country) c 

Japan 


f residence: 

Japan 


This person is applicant | | ail designated | 1 all designated States except 

for the purposes of: I 1 States | | the United States of America 


V> the United States 1 1 the States indicated in 
s^i of America only 1 1 the Supplemental Box 


5^ Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 


| | agent | | common representative 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 



Telephone No. 



Facsimile No. 



Teleprinter No. 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 
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Sheet No 



~_ ... ^p, 

Continuation of Box No. Ill B^^HER APPLICANT(S) AND/OR (FURTHEfv7lNVENTOR(S) 


If none of (he following sub-boxes is used, this sheet should not be included in the request. 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is. country) of residence if no State 
of residence is indicated be low. J 

NAKAE Takeji 

29-23 # Jinryou 2-chome, Otsu-shi, 
Shiga 520-2132 Japan 


This person is: 

| | applicant only 

applicant and inventor 

1 I inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan 


This person is applicant | 1 all designated | 1 ail designated States except rrpi the United States | ] the States indicated in 

for the purposes of: I | States | | the United States of America IxNl of America only | ] the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

I 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | | al! designated I 1 all designated States except J 1 the United States 1 j the States indicated in 

for the purposes of: | | States | | the United States of America | | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant sState (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| [ applicant only 

| | applicant and inventor 

1 I inventor only (If this check-box 
' ' is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | | all designated | 1 all designated States except I j the United States [ 1 the States indicated in 

for the purposes of: I I States | | the United States of America | | of America only j | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is. country) of reside nee if no State 
of residence is indicated below.) 


This person is: 

[ | applicant only 

| | applicant and inventor 

| j inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is. country) of residence: 


This person is applicant 1 1 ail designated | 1 all designated Slates except 1 1 the United States j j the States indicated in 

for the purposes of: I (States ( | the United States of America | | of America only | | the SupplementaJ Box 


I Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Box No.V 



DESIGNATIO 



Sheet No. 



ATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes, at least one must be marked) 
Regional Patent 
AP 



□ 
□ 



EA 



£3 EP 



□ OA 



ARIPO Patent: GH Ghana, GiM Gambia, KE Kenya, LS Lesotho, IVIW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 
ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 
Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TIM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg! 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon. 
GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger. SN Senegal, TD Chad, TG Togo, and any other State 
which is amember State of OAPI and aContracting State of the PCT (if other kind of protection or treatment desired, specify 
on dotted line) 



National Patent (if other kind of protection or treatment desired, specify on dotted line)' 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



AL 

AM 

AT 

AU 

AZ 

BA 

BB 

BG 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 
Barbados 

Bulgaria 



□ 
□ 
□ 
□ 
□ 
□ 
□ 



LS 
LT 
LU 
LV 
MD 



□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
□ 
□ 

□ 
□ 
□ 
□ 



BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

CM Gambia 

GW Guinea-Bissau 

HR Croatia 

Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GE 

GH 



HU 
ID 
IL 
IS 
JP 
KE 
KG 
KP 



□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
□ 
□ 
□ 



Lesotho 

Lithuania 
Luxembourg 
Latvia 

Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



UZ 
VN 
YU 
ZW 



Uzbekistan 
Viet Nam . 
Yugoslavia 
Zimbabwe . 



KR Republic of Korea 

KZ Kazakhstan 

LC Saint Lucia 

LK Sri Lanka 

LR Liberia 



Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance or this sheet: 

□ 

□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the appl icant 
at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying that designation and the 
payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit.) 
FormPCT/ttO/101 (second sheet) (July 1998) " See Notes to tne request form 



Sheet No. 



Box No. VI PRIORITY C 



Filing date 
of earlier application 
(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional annliratirnv* 

regional Office 


international application' 
receiving Office 


item ( 1 ) 

16. 11. 98 


HEI-10-325264 


Japan 






item O \ 










item (3) 











□ 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): item ( 1 ) 



* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. 10(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

ISA / jp 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 4 

description (excluding 

sequence listing part) : 2 5 

claims 4 

abstract 1 

drawings 

sequence listing part 

of description : 



Total number of sheets 



34 



This international application is accompanied by the item(s) marked below: 

1. IS f ee calculation sheet 

2. □ separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): Request for priority document 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the 

international application: Japanese 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 



TORAY INDUSTRIES, INC. 



INOUE Mikio 
NAKAE Takeji 



1 . pate of actual receipt of the purported 
international application: 


2. Drawings: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


| | received: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


[ | not received: 


5. International Searching Authority TC . . 

(if two or more are competent): loA / JP 


6. 1 | Transmittal of search copy delayed 
1 1 until search fee is pajd. 




Date of receipt of the record copy I 
by the International Bureau: I 
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PATENT COOPERATION TREATY 

PCT 

INTERN ATIONAL PRELIMINARY EXAMIN ATION REPORT 

(PCT Article 36 and Rule 7 0> 



Applicant's or agent's file reference 
TP-99016 


SeeNotifieationofl ransmiualotlnternational Preliminar> 
FOR FURTHER ACTION hxaminallon Report (form PC I I PI A 416) 


International application No 

PCT JP99 03005 


Internationa! filing date month \i\ir\ 
04 June 1999(04.06.99) 


Pnontv date IlLiy month \t\jr) 

16 November 1998(16.11.98) 


lmernational Patent Classification (IPO or national classification and IPC 
H01M 4 86. 8 10. 4 64 


Applicant 


TORAY INDUSTRIES. INC. 





I. I I iii uilCi iuuiGuQi pi 



nation report has been prvpnmi h\ this International Preliminary Examining Authority 



and is transmitted to the applicant according to Article 36. 
This REPORT consists of a total of 7" sheets, including this cover sheet. 



Fv| This report is also accompanied b> ANNEXES, i.e.. sheets of the description, claims and or drawing. 
L--^ been amended and are the basis for this report and or sheets containing rectifications made betore this / 
Rule 70.16 and Section 607 0 f the Administrative Instructions under the f £j J * #p- p\ 

These annexes consist of a total of [5 sheets. • 

— MCs\l o ft — ^ 



mgs which have 
Authorit} (see 



3 This report contains indications relating to the following items 
j | ■ j Basis of the report 
II | | Priorin 



TC 



1700 



111 [I] Non-establishment of opinion with regard to noveit}. inventive step and industrial applicability 

1^. | | Pack of unit} of invention 

fv] Reasoned statement under Article 35(2) with regard to novelty inventive step or industrial applicability 

^ L_J citations and explanations supporting such statement 

yj | | Certain documents cited 

VI I | | Certain detects m the international application 

VIII [^] Certain observations on the international application 



Date of submission of the demand 

14 June 2000 (14.06.00) 



Name and mailinc address of the 1PE A TP 



facsimile No 



Date of completion of this report 

09 March 2001 (09.03.2001) 



Authorized officer 



Telephone No. 



form PC T IPEA 409 (cover sheet) < Jul> 1998) 



1 With regard to the elements of the international application:* 
| | the international application as original!) filed 
[X] the description: 



pages 
pages 
page> 



1.4-9,1 1-19. 



2-3 1.10.20.21.24 



filed with the letter ot 



. a> original 1> filed 
. filed with the demand 
2 1 \o\ ember 2' too (24 1! .2000 » 



[~] the claims 
pages 
pages 
pages 
pages 



6.18.2^-30 



, as original 1> filed 

. as amended (together with an> statement under Article W 

. filed with the demand 



-5.~-12.15-l"\19-26. 



. filed with the letter of 



24 November 2000 i 24. 1 1 .2000 ) 



□ 



the drawings: 

pages 

pages 

pages 



. as originally 



. filed with the demand 



. filed with the letter of 



| [ the sequence listing pan of the description: 

pages 

pages _ 

pages . 



. as originally 



. filed with the demand 



, filed w ith the letter of 



. With reaard to the language. aH .he Cements marked above «ere arable or lurn.shed ,« this Au,hori,> in the language in which 

" the international application was filed, unless otherwise indicated under this . tun 

These dements were ax ailable or lurn.shed to this Authority in the tollou ing language _ 

□ the language of a translation furnished for the purposes of international search (under Rule 23. Kb)). 
| | lhc hm-uaoe of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international r rel,m,nar> examination (under Rule 55.2 and 

or 55.3 }. 

, With regard to a ™ nucleotide and/or amino acid sequence disclosed ,n the international application, the international 
preliminary examination was carried out on the basis ot the sequence listing 
| | contained in the international application in written form. 
| | filed together with the international application in computer readable form. 
j j furnished subsequently to this Autnoiiiy m wnlten U-rm. 
| | furnished subsequent to this Authority in computer readable form 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure ,n the 
international application as filed has been 1 urn 1 shed. 

□ The statement that the information recorded in computer readable form is identical to the wr.tten sequence listing has 

been furnished. 



The amendments have resulted m the cancellation of 

| | the description, pages 

[X] the claims. Nos. 1-2.13-14 

| | the drawings, sheets tig . 



Fl This report has been established as if (some of, the amendments had not been made, since the> have been considered to go 
? LU bovond thc disclosure as filed, as indicated m the Supplemental Box (Rule -0.2(c)) " 

and '0. r>. 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 



Form PCT IPL-A409(Bo\ I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



rhational application No 



V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



] Statement 

No vein (N) 

Inventive step (IS ) 
Industrial applicability ( IA) 



Claims 
Chums 

Claims 
Claims 

Claims 
Claims 



3-12, 



3-12, 1. 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

Document 1: CP, 56- 1 93265, A (Sanyo Electri: 2c., 2 to. , 
Culv 2 3, 1331 (23.07.3 1 ) f claims; page 2, 
upper left column, line 14 t c upper right 
cc lumn, line 3 

Document 2: JP , 3-13^337, A (Toycta Motor Core . ) , January 

12, 1226 (12.01.9c), claims; [0312], [3014], 
i : 0 2 0 ] ; F i. o . 1 

Document 3: 33 , 3-1141 :-6, A (Osaka Gas Co., Ltd.), May 

13, 13 31 (15.35.31), claims; page 2, upper 
left column, lines 11 to 18; page 2 , lower 
left column, line 14 to lower riant column, 
line 14; page 4, lower left rroluniri, line 6 to 
1 :>v/e r r i gh t column , line 14 Fami 1 y : n one ) 



Claims 3 tc 6 and 1: to 16 

The invention disclosed in Claims 3 to 6 and 15 to 18 
does not involve an incentive step in tne 1 ion: ot 
looouments 1 and 2 cited in the not ernat i : na 1 search 
report . 

Since the porous conductive sheet disclosed in 
1 o euro croc 1 ana the porous conductive sheet disclosed in 
1 . omen: 2 belong to a closely related technical field, it 
would be easy for a person skilled m the art tc conceive 
of applying the feature of adhering carbon short fibres in 



I onn PCT/1PHA/409 < Box V ) (January 1 994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 




ire intertwined witn cam::: 
ire of mt iudina a water re: 



.esed in 



iment ... , 



;cnoucc lve s 



heet wherein expanded gr aphi t e is ar r a: 



.aeu m 



The invent: 



1 r~ \Tf~r\\ 



disclosed in Claims & and 2 0 involves an 
n relation to the documents sited m the 
mternatic nal search rep: rt . 

Mcne of the documents citei in the international 
search refer: discloses a porous conductive sheet wherein 
the diameter : f the inorganic conductive particles is more 
than half the diameter of the inorganic conductive fibres 
and there is no reason t: believe that a person skilled in 
the art would easily be able to conceive cf this feature. 



Claims 7, 9 to 12, 19 and 2 1 to 11 

The mventi:n disclosed m Claims 7 , 9 to 12, 19 and 
21 to 31 does not involve an inventive step in the light 
cf Documents 1 and 2 and Document 3 cited in the prior 
wr o 1 1 en op mi on . 

Since the porous conductive sheet disclosed in 
Document 1, tne porous conductive sheet disclosed in 
Document 2 and the highly conductive carbon fibre 
structure disclosed in locument 3 belong to a closely 
related technical field, it would be easy for a person 
skilled in the arc tc conceive cf applying the feature of 
adnerma carbon snort fibres in a state in which they are 
intertwined with carton particles and the feature of 
including a water repellent resin, which are disclosed in 
Document 2, as well as the feature of a sheet-like carbon 
fibre structure with a thickness of 0.3mm at a bases 
weight (metsuke) of 30g/irr containing carbon fibres having 
a length of 3 to 30mm, which is disclosed in Document 3, 



Form PCTTPKAMOM (Box V) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 




r n ^ n 



ana 



— r ; o • - Q — 



:nuuctive snee: wnereir. expart 
sheets disclosed :r. Document 1 . 
cument 2 indicates that the intertwining 
ibres with carbon particles guarantees 
nductivity and Document 3 indicates tnat ry 
a caret n fibre and a carbon powder, a 
carrion fibre sheet which is net only nignly conauctive ; - • 
which excels m stretching strength can be attained. In 
the ; icnt of these disclosures, it would be easy for a 
nerson skilled i n trie art to conceive of specifying tne 
lower limit of the stretching strength of the porous 
conductive sheet when applying tne features disclosed in 
Documents 2 and 3 to the porous conductive sheet disclosed 
in Document 1 . 



I'orm PCT/IPIi A/409 iBoxV) (January 1 994 ) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



I " 

I 

I Supplemental Box 

(1 o he used when the s pace m am of the preceding boxes in not suilicient > __ 

Continuation of: 1 . O . 

The amendment filed on November 24, 2000 a^eni^e::: 
• ; v Oar^nese National rarest Law 11- inserts ro e t w eon 

lines 12 and 15 on page 2 cf the description at one : :oe 
of filing "Moreover, J?, 56-93265, A, or ... proves thai 
Oomission: ..." and aims tc amend one phase "with 
favourable handling" m lines 15 to 16 on cage 2 of tne 
description at the time cf filing t: "with favourable 
handling and with little creep de f ormat i on" . 

However, taking into account the entire description at 
tne time if tiling, tne above-mentioned amen±aeriLs of 
"Moreover, JF , 56-932 65, A, or ... proves that, i omission) 
..." and "with favourable handling and with little oreep 
deformation" are matters whioh are not obvious. 

Therefore, the amendment made to page two- c-f the 
descr ipti on by the amenkent filed :n November 24, 2o00 
aoes bevond the scope of the disclosure at the time cf 



Furthermore, the amendment filed on November 24, '000 
v amendment under Japanese National Patent Law 11) amends 

.continued) on paae 24 of the des or it ti on at the time of 
filing to the numerical value "0.04". 

however, taking into account the entire description at 
the time of filing, the fact that the numerical value in 
column t of Table 4 (continued) on page 24 of the 
description at the time of filing should be "0.04" is not 
obvious . 

Therefore, the amendment made to page 24 cf the 
description by the amendment filed on November 24, 2^00 
goes beyond the soope of the disclosure at the time of 



f orm PCT/IPEA/40 l J (Supplemental Box) (January 19 S>4) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Supplemental Box 

(1 o be used when the space in am of the preceding boxes is not sufficient i 



Continuation of. 



Form PCT/IPEA/409 (Supplemental Box) (January 1994) 




NT COOPERATION TRE 



PCT 



From the INTERNATIONAL BUREAU 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



To: 



TORAY INDUSTRIES, INC. 

2-1, Nihonbashi Muromachi 2-chome 

Chuo-ku 

Toyko 103-8666 

JAPON 



Date of mailing (day/month/year) 
11 July 2000(11.07.00) 






Applicant's or agent's file reference 

TP-99016 


IMPORTANT INFORMATION 


International application No. 

PCT/JP99/03005 


International filing date (day/month/year) 

04 June 1999 (04.06.99) 


Priority date (day/month/year) 

16 November 1998 (16.11.98) 


Applicant 

TORAY INDUSTRIES, INC. et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

EP :AT / BE,CH / CY / DE / DK / ES,F!,FR / GB / GR / IE / IT,LU,MC / NL / PT / SE 
National :CA,JP,KR,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

None 




Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for al! States designated for 
the purposes of obtaining a European patent. 



The International Bureau of WIPO 


Authorized officer: // 


34, chemin des Colombettes 


Diana Nissen / / 1 


121 1 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 \/ 



Form PCT/IB/332 (September 1997) 



3403528 



Thedemandmustbefdeddirectlywith A 
with the one chosen by the applicar. 

IPEA/ J P 



etentlnternational Preliminary ExaminingA u, 
name or two- letter code of that Authority m, 




if two or more Author uiesare competent, 
ated by the applicant on the line below: 



PCT 

DEMAND 

under Article 31 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER II 



Identification of IPEA 


v _ 14.06. 00 

Date of receipt of DEMAND 


Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 


International application No. 
PCT/JP99/03005 


International filing date (day/ month/year) 
04 .06 . 99 


(Earliest) Priority date (day/month/year) 
16. 11. 98 


Title of invention 

Porous Conductive Sheet and Method for Producing the Same 


Box No. II APPLICANT(S) 


Name and address: (Famihnamefollo\^dbygtvenname;foralegalentity,^ 
The addressmust include postal code and name of country ) 

TORAY INDUSTRIES, INC. 

2-1, Nihonbashi Muromachi 2-chome, Chuo-ku, 
Tokyo 103-8666 JAPAN 


Telephone No.: 

03-3245-5648 


Facsimile No.: 

047-350-6062 


Teleprinter No.: 

J33623 


State (that is, country) of nationality: 

Japan 


State ( that is, country) of residence: 

Japan 


Name and address: (Familynamefolloy^dbygi^nname;foralegateriti^ The address must include postal code and name of country.) 

INOUE Mikio 

13-1, Sonoyama 2 - chome , Ot su - shi , 
Shiga 520-0842 Japan 


State (that is, country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan 


Name and address: ^Wyna/ne/o/W^ Theaddressmust include postal code and name of country ) 

NAKAE Takeji 

29-23, Jinryou 2-chome, Otsu-shi, 
Shiga 520-2132 Japan 


State (that is, country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan 


1 1 Further applicants are indicated on a continuation sheet. 





Sheet No. 



International application No. 
PCT/ JP99/03005 



Box No. HI AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is agent common representative 

and []^] has been appointed earlier and represents the applicant(s) also for international preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

| | is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 



Telephone No.: 



Facsimile No.: 



Teleprinter No.: 



I | Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
1 1 space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY FYAMINATIDN 



Statement concerning amendments:* 

1 ' The applicant wishes the international preliminary examination to start on the basis of: 
C^d the international application as originally filed 
the description \^ as originally filed 

[ I as amended under Article 34 

the claims as originally filed 

1 I as amended under Article 1 9 (together with any accompanying statement) 
I | as amended under Article 34 

the drawings as originally filed 

1 | as amended under Article 34 

2 - I 1 The applicant wishes any amendment to the claims under Article 1 9 to be considered as reversed. 

3 CZ] The a PPhcant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 1 9 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1 (d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 
Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination- Japanese 

which is the language in which the international application was filed. 

□ 

which is the language of a translation furnished for the purposes of international search 

□ 

which is the language of publication of the international application. 
□ which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter 11 of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/40I (second sheet) (July 1998) 



See Notes to the demand form 





Sheet No. 



International application No. 
PCT/JP99/03005 



Box No. VI CHECK LIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 



1. translation of international application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or. where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 

D 

□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item(s) marked below: 



f\7! - 



2- | ) separate signed power of attorney 

3- [ | copy of general power of attorney; 

reference number, if any: 



| | statement explaining iacK ot signature 

5. I I nucleotide and or amino acid sequence listing ir 

computer readable form 

6. | | other (specify) ; 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



textoeachsignaturejndicateihenameofthepen^ 



TORAY INDUSTRIES, INC. 



INOUE Mikio 
NAKAE Takeji 



For International Preliminary Examining Authority use only 



1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1(b): 



3. I 1 The date of receipt of the demand is AFTER the expiration of 1 9 months | r The appli 

' > from the priority date and item 4 or 5, below, does not apply. I I informed 



ilicant has been 
I accordingly. 



4 IZ3 Rule d 80 e 5° f rCCeiPt ° f dCmand ' S WITHIN the P eriod of 19 months from the priority date as extended by virtue of 



5. I I Although the date of receipt of the demand is after the expiration of 19 months from the priority date the delay in arrival 
I 1 is EXCUSED pursuant to Rule 82 



For International Bureau use only 



Demand received from IPEA on: 



Form PCT/IPEA/401 (last sheet) (July 1998) 



See Notes to the demand form 



